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GENERAL
Chairman of the Authority:
P. J. LIDDELL, Esq., D.S.C., M.A., F.Z.S.
Vice-Chairman:
G. N. F. WINGATE, Esq., O.B.E., D.L.
PART I
Members of the Authority:
A. Appointed by Local Authorities under Section 6(2) and 7 of the Act:
Cumberland County Council 
J. O. Holliday, Esq., J.P.,
(a) W. Jackson, Esq.,
(b) W. E. Knipe, Esq.,
(c) M. P. Nilsson, Esq., M.B.E., J.P.
Major T. R. Riley,
E. H. Fleming Smith, Esq., T.D., J.P.,
F.R.I.C.S., F.L.A.S.
(d) A. E. Thompson, Esq.
J. Westoll, Esq., J.P., D.L.,
G. N. F. Wingate, Esq., O.B.E., D.L.,
(a) Appointed on the nomination of Border Rural District Council.
(b) Appointed on the nomination of Whitehaven Borough Council.
(c) Appointed on the nominiation of Workington Borough Council.
(d) Appointed on the nomination of Ennerdale Rural District Council.
The Gale, Silloth, Cumberland.
Greensyke, Houghton, Carlisle. 
“Ridgeways”, Loop Road South, 
Whitehaven, Cumberland.
“Burcot”, 49, Newlands Lane, 
Workington, Cumberland.
Burbank House, Blencowe, Penrith, 
Cumberland.
Hawksdale Hall, Dalston, Carlisle.
Ship Launch Inn, Egremont, Cumberland. 
Dykeside; Longtown, Cumberland.
Bridge End House, Goat Road, 
Cockermouth, Cumberland.
Westmorland County Council
Capt. The Hon. A. G. Lowther, Whitbysteads, Askham, Penrith,
M.B.E., D.L., . Cumberland.
Carlisle County Borough Council
R. C. Hayhoe, Esq., 5 Etterby Lea Road, Carlisle.
(From June, 1971)
J. F. Long, Esq., 51, Upperby Road, Carlisle.
Capt. C. N. Matthews, M.B.E., J.P., Little Bank, Stanwix, Carlisle. 
D.L.,
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B. Appointed by the Minister of Agriculture, Fisheries and Food:—
(i) under Section 6 (3) (a) — Representing Land Drainage:—
T. R. Fetherstonhaugh, Esq., The College, Kirkoswald, Penrith,
(From December, 1971) Cumberland.
Major C. S. R. Graham, D.L., Crofthead, Longtown, Cumberland.
D. S. Kinmond, Esq., C.Eng., North Plain, Bowness-on-Solway,
(Resigned July, 1971) Carlisle.
R. K. Nicholson, Esq., B.A., Sleastonhow, Kirkby Thore, Penrith,
Cumberland.
(ii) under Section 6 (3) (b) — Representing Fisheries: —
P. J. Liddell, Esq., D.S.C., M.A., Moorhouse Hall, Warwick-on-Eden, 
F.Z.S., Carlisle.
W. McKenna, Esq., LL.B., The Exchange, Lonsdale St., Carlisle.
J. C. Wade, Esq., O.B.E., J.P. Hillcrest, Inkerman Terrace, Whitehaven,
Cumberland.
(iii) under Section 6 (3) (c) — Representing Agriculture.—
W. M. Wannop, Esq., J.P., Linstock Castle, Linstock, Carlisle.
C. Appointed by the Minister of Housing and Local Government:
(i) under Section 6 (3) (d) — Representing Public Water Supply:—
R. L. Harrison, Esq., B.Sc., (Eng.) 2 Dawlish Avenue, Lynton Park, Cheadle
F.I.C.E., M.I.W.E., Hulme, Cheshire.
D. S. Henderson, Esq., B.Sc., (Tech.) “ Crosby”, Egremont Road, Hensingham,
C. Eng., M.I.C.E., M.I.W.E., Whitehaven, Cumberland.
D. G. Milroy, Esq., M.Eng., F.I.C.E., Kingfields, 64 Langrigg Road, Morton, 
M.I.W.E., M.B.I.M., Carlisle.
(ii) under Section 6 (3) (e) -  Representing Industry other than Agriculture:—
W. B. Baker, Esq., “Windyridge”, little Salkeld, Langwathby,
Penrith, Cumberland.
A. C. Halfpenny, Esq., “Cartgate”, Hensingham, Whitehaven,
Cumberland.
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COMMITTEES
FINANCE AND GENERAL PURPOSES COMMITTEE
Chairman:
E. H. Fleming Smith, Esq.
Vice-Chairman:
D. G. Milroy, Esq.
Capt. C. N. Matthews 
R. K. Nicholson. Esq. 
A. E. Thompson, Esq. 
J. C. Wade, Esq.
W. M. Wannop, Esq.
G. N. F. Wingate, Esq.
A. C. Halfpenny, Esq.
D. S. Henderson, Esq.
W. Jackson, Esq.
W. E. Knipe, Esq.
P. J. Liddell, Esq.
J. F. Long, Esq.
Capt. The Hon. A. G. Lowther
The Chairman and Vice-Chairman of the Authority and the Chairman of each Standing 
Committee (ex-officio).
WATER RESOURCES COMMITTEE
Chairman:
P. J. liddell, Esq.
Vice-Chairman:
G. N. F. Wingate, Esq.
W. B. Baker, Esq.
Major C. S. R. Graham 
A. C. Halfpenny, Esq.
R. L. Harrison, Esq.
R. C. Hayhoe, Esq. (From June, 1971)
D. S. Henderson, Esq.
W. Jackson, Esq.
W. E. Knipe, Esq.
Capt. C. N. Matthews
D. G. Milroy, Esq.
M. P. Nilsson, Esq.
Major T. R. Riley
E. H. Fleming Smith, Esq. 
J. C. Wade, Esq.
J. Westoll, Esq.
J. R. Slack, Esq.
(To February, 1972) 
W. A. Walker, Esq.,
Co-opted Members:
“Rosedale”, Wheyrigg, Wigton, 
Cumberland.
Croft House, Elizabeth Street,
Workington, Cumberland.
The Chairman and Vice-Chairman of the Authority and the Chairman of the Finance & 
General Purposes Committee (ex-officio).
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LAND DRAINAGE COMMITTEE
Chairman:
Capt. The Hon. A. G. Lowther.
Vice-Chairman:
W. Jackson, Esq.
T. R. Fetherstonhaugh, Esq. 
(From December, 1971) 
Major C. S. R. Graham.
J. 0 . Holliday, Esq.
D. S. Kinmond, Esq. 
(Resigned July, 1971)
W. E. Knipe, Esq. 
J. F. Long, Esq.
W. McKenna, Esq.
R. K. Nicholson, Esq.
M. P. Nilsson, Esq. 
W. M. Wannop, Esq.
Co-opted Members:
J. R. Slack, Esq. (To February, 1972)
The Chairman and Vice-Chairman of the Authority and the Chairman of the Finance & 
General Purposes Committee (ex-officio).
FISHERIES AND WATER RECREATION COMMITTEE
Chairman:
J. C. Wade, Esq.
Vice-Chairman:
Capt..The Hon. A. G. Lowther.
Capt. C. N. Matthews 
W. McKenna, Esq.
W. B. Baker, Esq.
J. 0 . Holliday, Esq. 
P. J. Liddell, Esq.
R. K. Nicholson, Esq.
E. H. Fleming Smith, Esq. 
A. E. Thompson, Esq.
J. Westoll, Esq.
Co-opted Members:
Capt. J. G. Milne Home
E. B. Totty, Esq.
W. F. Hobson, Esq.
E. P. Ecroyd, Esq. 
L. Heyworth, Esq.
Low House, Armathwaite, Carlisle. 
“ Roseneath”, Station Road, Brampton, 
Cumberland.
“ Hillside”, Lamplugh Road, Cocker- 
mouth, Cumberland.
Irvine House, Canonbie, Dumfriesshire. 
“ Craigmuir”,High Knott Road, Arnside, 
Via Carnforth, Lancs.
The Chairman and Vice-Chairman of the Authority and the Chairman of the Finance & 
General Purposes Committee (ex-officio).
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POLLUTION COMMITTEE
W. B. Baker, Esq.
T. R. Fetherstonhaugh, Esq. 
(From December, 1971)
R. C. I lay hoe, Esq.
(From June, 1971)
Chairman:
W. Jackson, Esq.
Vice-Chairman: 
M. P. Nilsson, Esq.
D. S. Kinmond, Esq. 
(Resigned July, 1971)
W. McKenna, Esq.
E. H. Fleming Smith, Esq. 
W. M. Wannop, Esq.
The Chairman and Vice-Chairman of the Authority and the Chairman of the Finance & 
General Purposes Committee (ex-officio).
Representatives on other bodies:
Association of River Authorities:
Major C. S. R. Graham 
P. J. Liddell, Esq.
Capt. The Hon. A. G. Lowther 
E- B. Totty, Esq.
Cumberland Sea Fisheries Committee:
W. McKenna, Esq.
Water Activities ' Consultative Committee of the 
Northern Advisory Council for Sport and Recreation:
E. P. Ecroyd, Esq.
It is with very deep regret, that the Authority records the death on 9th February, 
1972, of Mr. J. R. Slack, and wishes to place on record an appreciation of his services to 
the Authority and former River Board. Mr. Slack was a member of the Cumberland River 
Board from April, 1951, to March, 1965, and a Member of the Authority from April, 
1965, to November, 1970, representing Land Drainage. From November, 1970, to his 
death he was a Co-opted Member of Land Drainage and Water Resources Committees. 
During his service Mr. Slack held office as Vice-Chairman of the Western Divisional Com­
mittee of the River Board, Chairman of the Authority’s Land Drainage Committee, Vice- 
Chairman of the Finance and General Purposes Committee, and Vice-Chairman of the 
Authority. He was deeply interested in the work of the Authority, particularly land 
drainage in which he involved himself in a close and detailed way.
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PART II
PARTICULARS OF STAFF 
(as at 31st March, 1972)
1. CHIEF OFFICERS
Clerk and Chief Executive Officer RALPH BIRKETT, A.C.I.S.
Chief Engineer
Chief Financial Officer 
Chief Pollution Officer
Fishery Officer
2. OTHER OFFICERS
C. T. MARSHALL, B.Sc., Ph.D., 
M.I.C.E., M.I.W.E.
R. THOMLINSON
H. J. SMITH, M.Inst., W.P.C.,
M.R.S.H.
N. MACKENZIE, F.Z.S.
GRADE
Clerk’s Department
1 Deputy Clerk .......................
1 Chief C le rk .......................
1 Inspector — Water Resources Act
2 Clerical Assistants.......................
*1 Shorthand T y p is t.......................
*1 Shorthand T y p is t.......................
*1 Copy Typist/Clerk ............
* Jointly with Pollution Department.
Finance Department
1 deputy Financial Officer 
1 Senior Accountancy Assistant
1 Rating Assistant ............
1 Accountancy Assistant ...
1 Collector/Clerical Assistant
1 Clerk/Typist ............
1 Clerical Assistant ............
1 Junior Clerk
Special Scale 
A.P. 4/5 
Technical 5
Clerical 1 (1 post vacant) 
Shorthand Typists’ Senior Scale B 
Shorthand Typists’
Copy Typists’
Senior Officers’ 1 
A. P. 5 
A.P. 3/4 
A. P. 3 
Clerical II 
Clerical II 
Clerical I
Clerical I (post vacant)
Engineer’s Department
1 Deputy Engineer ..........
Water Resources Section
1 Chief Assistant Engineer 
1 Senior Assistant Engineer
1 Assistant Engineer
1 Assistant Engineer
1 Assistant Hydrologist
1 Senior River Gauger
1 River Gauger
1 Records Clerk
Special Scale
Principal Officers’ 1 
Senior Officers’ 1 
A. P. 5 
A. P. 3 
A.P. 3/4 
Technical 4 
Technical 3 
Technical 1/2
Design
1 Chief Assistant Engineer 
1 Assistant Engineer 
1 Surveyor .......................
1 Technician .......................
2 Tracers .......................
Works Organisation
2 Divisional Engineers
2 Technical Assistants 
1 C le rk .................................
General
1 Clerical Assistant .............
1 Secretary .......................
1 Clerk Typist .............
Pollution Department
1 Deputy Pollution Officer 
1 Assistant Pollution Officer I 
1 Assistant Pollution Officer II
1 Senior Chemist .............
1 Assistant Chemist I 
1 Assistant Chemist II 
1 Trainee Pollution Officer
, Fisheries Department
1 Deputy Fishery Officer ...
1 Biologist .......................
2 Fishery Inspectors
1 Typist/Clerk .............
3. WATER BAILIFFS
2 Head Bailiffs ............
11 Water Bailiffs .............
65 Honorary Bailiffs
4. LABOUR FORCE
3 Foremen
2 Fitters
46 Workmen
Office Addresses:
Department:
Clerk’s .................................
Pollution .................................
Fisheries ................................
Engineer’s ................................
Finance .................................
Principal Officers’ 1 
A. P. 5
Technical 4/5 
Technician 4/5 
Technical 1
Senior Officers’ 1 
Technical 4/5 (1 post vacant) 
Clerical 1
Clerical 2/3
Senior Shorthand Typists’ A/B 
Clerical 1
Senior Officers’ 1 
A.P.3/4 
Technical 3/4 
Senior Officers’ 1 
A.P. 3/4 
Technical 3/4 
Trainee Grade
Senior Officers’ 1 
A.P. 3/4 
A.P. 2/3 
Clerical 1
Misc. 4 -6  
Misc. 4—6 
Unpaid
Chertsey Hill, London Road, Carlisle. 
Chertsey Hill, London Road, Carlisle. 
Chertsey Hill, London Road, Carlisle. 
256, London Road, Carlisle.
256, London Road, Carlisle.
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Part III
WATER RESOURCES
During the year the Authority completed the first Review of the Hydrometric 
Scheme as required by the Water Resources Board. The most important change resulting 
from the Review is a reduction in the total number of river gauging stations, existing and 
proposed, from 59 to 34 in accordance with the present policy of the Board. Three new 
river gauging stations were completed during the year bringing the number of operational 
stations to nineteen.
Preparatory work in connection with the Bassenthwaite Temporary Scheme for the 
regulation of the flow of the River Derwent continued during the year in order that the 
scheme can be implemented without delay if  and when required to meet demands for 
water in West Cumberland. The physical exploration of the Triassic Sandstone in South- 
West Cumberland continued and further pumping tests are proposed during 1972 to con­
firm the potential yield of the aquifier.
The Consulting Engineers’ report on the feasibility of enlarging the Haweswater 
Reservoir was received in November 1971 and forwarded to the Water Resources Board 
for consideration along with the reports on the other inland schemes listed in the “Water 
Resources in the North” report. The completion of the “Thirlmere/Bassenthwaite Control 
Works and Workington Tidal Sluice” study has been delayed but the Consulting Engineers’ 
report is expected shortly after the end of the period under review.
SECTION 2 -  PERIODICAL SURVEYS
The publication of the Authority’s first Periodical Survey of water resources, and 
demands in Autumn 1970 was noted in last year’s Annual Report.
The rate growth of demand at the present time is generally lower than forecast 
owing to  the current slow rate of industrial development, but!this may be a temporary 
phase and it is too early to assess any effect on the demands forecast for the year 1981.
SECTION 3 -  HYDROMETRIC SCHEMES
(a) Review of Hydrometric Scheme.
The Authority’s original Hydrometric Scheme was prepared in 1966 in accordance 
with the requirements of Section 15 of the Water Resources Act 1963. The Act provides 
that each river authority shall review the provisions of the Scheme, when required by the 
Water Resources Board, at intervals of not more than seven years.
The principal object of the first Review, which was completed during the year, was 
to identify and retain for implementation during the next five years approximately, the 
more urgent proposals, The remaining elements of the original scheme have been deleted 
for the time being.
The resulting programme for the next five years includes fifteen new gauging 
stations together with raingauges, climate stations, water quality and lake level recorders 
at a total estimated cost o f £146,000.
(b) River Flows.
At 31st March 1972 the following river flow recording stations were in operation. 
New stations brought into operation during the year are indicated with an asterisk.
SECTION 1 -  GENERAL REVIEW
River Location Grid Reference
Eden Sheepmount, Carlisle NY 390571
Eden Warwick Bridge NY 471567
Eden Temple Sowerby NY 604283
Eden *Kirkby Stephen NY 773097
Derwent Camerton NY 037305
Derwent Ouse Bridge NY 198321
Derwent *Portinscale NY252239
Esk (Border) Netherby NY390718
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Irthing Greenholme NY487583
Eamont Udford NY 575305
Lowther Eamont Bridge NY 525285
Irt Strands NY130038
Cocker Southwaite Bridge NY 131281
Caldew Holme Hill NY378467
Newlands Beck Braithwaite NY 240239
Glenderamackin Threlkeld NY 323248
Petteril Harraby Green NY 412544
Greta Low Briery NY288242
Marron *Ullock NY 074237
With the exception of the Marron at Ullock all the above stations are velocity-area 
measuring stations and record water level on both autographic and punched tape recorders. 
In a few instances artificial controls have been installed but in the majority of the 
Stations reliance is placed on natural river characteristics for stability of control. The 
station on the River Marron at Ullock is a flat V structure with similar facilities for 
recording stage.
(c) Lake Levels.
The following lake level recording stations were in operation on the 31st March 
1 972 :-
iyp n  oj instrument i\o.
Monthly Standard Gauges ........................ 14
Daily Standard G au g es................................... 77
Warning/Interrogation Gauges .............  4
Gauges Recording on Magnetic Tape ... 5
Dines Automatic R aingauges........................ 1
The figure of five magnetic tape recorders is inclusive of the four gauges which have 
Warning/Interrogation facilities.
(e) Flood Warning.
The Carlisle Flood Warning Scheme continued to operate satisfactorily, some minor 
electronic faults developed but these were rectified by the instrument manufacturers 
concerned.
The instrumentation consists of:—
Type o f  Station No.
Rainfall Warning/Interrogation Stations ... 3
Water Level Alarm S ta t io n s ........................ 1
Water Level Alarm/Interrogation Stations 2 
Water Level Interrogation S ta tions.............  3
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The recorder previously positioned on the pier at Pooley Bridge has been removed 
and records of lake level are now kept in the Manchester Corporation Waterworks 
pumping station.
All the above Authority stations have autographic level recorders, supplemented by 
punched tape recorders at the Derwentwater and Bassenthwaite Lake stations.
Additional lake level records, are kept by the respective Water Undertakers at the 
following Lakes or Reservoirs: —
Ennerdale, Crummock Water, Haweswater, Thirlmere.
(d) Rainfall.
At the 31st March 1972 the Authority was responsible for the records from the 
following network of instruments:—
Type f  I N
A scheme was prepared for Cockermouth based on the same concept. This will be 
submitted to the Ministry of Agriculture, Fisheries & Food and the Water Resources Board 
early in the 1972-73 year.
SECTION 4 -  INVESTIGATION OF WATER IN UNDERGROUND STRATA 
Groundwater Exploration of the Triassic Sandstones of South West Cumberland
- Work was started on the first phase of the second stage of the investigation and ten 
observation boreholes were drilled. Five of these boreholes were situated on the stretch of 
the Calder Valley downstream of Low Prior Scales, and the balance probed fault lines 
between Calder Bridge and Gosforth. lim ited  pumping tests were undertaken by a team 
from Water Resources Board to isolate the sites of best potential, and all the holes were 
logged and inspected by television camera to confirm the geology. Two further sites were 
selected for large diameter boreholes to be drilled an.d test pumped during the second 
phase of the investigation in 1972-73.
Early results are favourable and it seems likely that the expected yield of 5 mgd 
will be realised.
SECTION 5 -  MINIMUM ACCEPTABLE FLOWS
The Authority has not submitted any draft statement under Section 19 o f the Water 
Resources Act 1963.
SECTION 6 -  RESEARCH AND EXPERIMENTAL WORK
The experimantal work in conjunction with the Institute of Hydrology in the 
Irthing catchment at Coalburn has continued and a reasonable base record has now been 
established. The Forestry Commission intend draining the area in 1972. With this in mind 
the raingauge coverage has been reduced to fit in with the Forestry planting programme
and the in s t ru m e n t  r lisn o sitio n  is as fo llo w s: —
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Water sampling is now being carried out on the stream upstream of the Crump weir, 
samples are taken at eight hour periods by an automatic Mark IV water sampler and 
analyses run at the Cumberland River Authority Pollution Laboratory. The object is to 
determine the concentration of suspended solids, and phosphates present in the water 
after application of fertiliser.to the catchment area.
The Institute of Hydrology have also conducted a sediment movement study along 
the main stream and natural drainage lines to  assess any increase in movement due to 
intensified internal drainage. Two automatic weather stations have been installed; these 
stations record the following parameters on magnetic tape:—
Wet and dry bulb temperature, solar radiation, net radiation, 
run of wind, wind direction and rainfall.
The present instrument coverage will remain throughout the period of study, which 
is designed to record catchment characteristics through all stages of the development of 
the area from rough pasture land up to the time of forest maturity. ■
The experiment is of considerable interest to the Forestry Commission and the long 
term study will be conducted with their active co-operation, and with assistance from the 
Institute of Hydrology in the processing of records.
SECTION 7 -  LICENCES 
(a) Abstraction licences.
Summary of licences granted and Licences revoked or ceased to  have effect during' 
the year.
All quantities are stated in thousands of gallons.
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SECTION 8 -  CONSERVATION WORKS
(a) Bassenthwaite Temporary Scheme.
This scheme, for which powers were obtained in March 1971, was described in the 
previous Annual Report. By March 1972 the hydraulic model tests had been completed and 
detailed design work had reached a stage wheie the scheme could be implemented within 
the period which would be required by an abstractor for the completion of associated 
works, a starting date for the construction of the works, w;hich has not yet been fixed, 
depends on the rate of growth o f demand in the West Cumberland area. . ■
(b) Water Resources in the North.
The Consulting Engineers’ Report on the feasibility of enlarging the Haweswater 
Reservoir was completed and submitted to the Water Resources Board in November 1971. 
The report shows that the existing Haweswater Dam could be raised by up to  42 metres 
and the additional storage thus created could be filled by pumping from the River 
Eden or the River Lune. If used to regulate the flow of the River Lune this additional 
storage could produce a yield of up to 1320 ml/d (291 mgd) depending on the abstraction 
conditions.
Consulting Engineers were engaged on the Thirlmere/Bassenthwaite/Workington 
Tidal Sluice investigation throughout the year and they expect to complete thier report 
by the early summer of 1972.
(c) Inter River Authority Transfers.
Discussions have been held with Manchester Corporation regarding their proposal 
to seek powers to construct an additional aqueduct from Haweswater Reservoir to 
Watchgate Treatment Works via Shap. An application For a licence in respect of the 
associated abstraction from Haweswater was received at the end of the period under 
review.
(d) Local Developments.
Manchester Corporation’s Ullswater pumping station for the transfer of water from 
Ullswater to Haweswater Reservoir was formerly opened on the 30th October 1971. The 
works are completely underground and the Corporation has received a Civic Trust award 
for the scheme.
The Water Undertakings within the area were engaged on various improvements and 
extensions to their installations but no significant new abstractions were licensed during 
the year.
SECTION 9 -  AGREEMENTS UNDER SECTION 81 AND ORDERS UNDER 
SECTION 82
Section 81 — None.
Section 82 — None.
SECTION 10 CHARGING SCHEME
For the year under review the standard unit charge was 0.39 new pence per 
1000 gallons, the . actual rate of charge being determined by the application of the 
appropriate factors.
SECTION 11 -  GENERAL REVIEW OF RAINFALL AND RIVER FLOW 
(a) Rainfall.
The total rainfall during 1971 was well below the long-term average, generally by a 
margin of at least 15%. The driest months were January, April, September and December. 
For example the Patterdale Hall total for September of 30.9 mm (1.22 ins.) was 15% of 
the long term average for that month. The wettest month was August, which for many 
stations was the only month of the year with a total greater than the long term average. 
Newton Rigg recorded the wettest August for at least fourteen years with 170%) of the 
long term average.
The tables which follow show how the monthly rainfall totals recorded at selected 
stations in the Authority’s area compare with the monthly averages.
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RAINFALL AT SELECTED STATIONS JANUARY -  DECEMBER, 1971
(LTA= Long Term Average) Period 1916-50.
RAINFALL AT SELECTED STATIONS JANUARY -  DECEMBER, 1971
(STA=Short Term Average)
* Incomplete record for 1960-61.
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F L O W  D U R A T I O N  C U R V E .

(b) River Flow.
The hydrographs which follow illustrate river levels for 1971 at three of the Author­
ity’s gauging stations: Camerton on the River Derwent, Netherby on the River Esk and 
Warwick Bridge on the River Eden. The level shown for each day corresponds to the mean 
flow for that day.
River discharges for the three stations are shown in the form of flow duration 
curves, which indicate the percentage of the year during which flows exceeded any given 
value. Curves for 1971 are drawn in solid lines and can be compared with those for the 
whole of the five year period 1967-71, drawn in dashed lines, and the envelope curves 
(dotted) which illustrate the limits within which lie all points for any single year of the five.
Flows were generally well below average and mean discharges at all three stations 
were the lowest so far in the period 1967-71. This was due to the absence of high flows 
rather than prolonged drought conditions, as can be seen from the duration curves. 
Although the 1971 lines coincide with the lower envelope limits over most flows, they 
diverge in the very low flow range on the Esk and Derwent indicating the absence of 
unusually long dry periods. There was however a period of approximately 10 weeks during 
April, May and June when all rivers remained low.
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PART IV
(i) GRANT-AIDED IMPROVEMENT SCHEMES IN PROGRESS DURING THE 
YEAR
(a) RIVER WAVER PART III.
Reference was made to this scheme in the last Annual Report when it was explained 
that the design of the new cut excavated across a series of meanders and of the cascades, 
which were constructed as part of the scheme, was being reviewed with the possibility of 
constructing two concrete weirs in the new channel.
A model of a section of the channel incorporating one of the proposed weirs was 
constructed at the Kirkbride workshop and tests were run to determine the optimum 
design. Subsequently the concrete weirs were constructed in accordance with the design 
and the new cut was re-graded accordingly.
The revised approved total estimate for the scheme was £21,956 but as a result of 
administrative delays, which resulted in the work being undertaken in the period 
November to March the expenditure to 31st March 1972 was £22,139. At that date the 
work was substantially complete except for some restoration work.
'(b) DISTINGTON BECK.
The improvement of Distington Beck which will ultimately carry the greater part of 
the surface water drainage from the Iillyhall Industrial Estate, was completed in July, 
having commenced in the previous January, at a cost of £6,729. The approved estimate 
was £7,000.
(c) RIVER EDEN FLOODBANKS, CARLISLE.
This scheme for the protection from flooding of the Warwick Road area of 
Carlisle commenced in August 1971. Work proceeded rapidly with the construction of an 
earth embankment and short concrete and masonry walls to the west o f the River 
Fetteril and the whole of this length of protection was complete, except for one short 
length of concrete wall, by 31st March. The approved estimate is £58,130 and the 
expenditure during the year was £27,842.
(ii) FUTURE WORKS APPROVED IN PRINCIPLE
(a) RIVER EDEN, APPLEBY.
A scheme for the alleviation of flooding at Appleby is currently in preparation and 
the Authority has approved the scheme in principle. Discussions of the proposals are to be 
held with local authorities and individual landowners before the details of the scheme are 
finalised and it is hoped to commence work on the scheme in April 1973.
(b) NEW “MAIN RIVER” IMPROVEMENTS.
Preparation of schemes for the improvement of several small watercources which 
have recently been “mained” is continuing Two* .which had recently been examined were 
not proceeded with because the degree of improvement required, to enable the tile 
drainage of adjacent land to  be carried out to the requirements of the Agricultural 
Development and Advisory Service (A.D.A.S.) of the Ministry of Agriculture, was such 
that the cost/benefit ratio was high. Further investigations are being made in co-operation 
with officers of A.D.A.S.
One scheme, for Carmoss Sough, near Abbey Town, estimated cost £2,600 is 
about to be submitted for grant-aid.
(c) COCKERMOUTH FLOOD WARNING SCHEME.
A scheme estimated to cost £4,800 for the provision and installation of instruments 
was approved by the Authority in 1970 but was postponed until the year 1972/73 for
LAND DRAINAGE
SECTION 1 -  CAPITAL WORKS
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financial reasons. Improved instrumentation has since become available which will enable 
requirements for flood warning, hydrometry and river regulation control to  be met, at a 
reduced overall cost. The combining of instrumentation will enable costs to be shared 
between the Land Drainage and Water Resources accounts and the Land Drainage Com­
mittee has agreed to  recommend expenditure of £2,020 out o f a revised total o f £3,520.
SECTION 2 -  MAINTENANCE
In previous Annual Reports the section dealing with maintenance was sub-divided 
into four geographical areas, being the areas in which the work force was based. Since 1st 
June 1971 all work, including that on land drainage and water resources capital 
schemes has been based on two divisions, north and south, each in charge of a Divisional 
Engineer who is responsible for the day to day working of his Division.
The boundary of the Divisions runs obliquely across the Authority’s area from 
south of Maryport on the coast to near Caldbeck and continues to the Authority’s 
boundary east of Armathwaite.
(i) NORTHERN DIVISION.
This Division includes the whole catchments of the Rivers Wampool, Waver and 
Ellen, and the whole of the Solway Plain and it is in this part of the Division where 
normally about 70% of all the Authority’s land drainage work is carried out. The River 
Eden downstream of Armathwaite, the River Esk (Border) and the Rivers Lyne and 
Irthing are the other major rivers in the Division.
The maintenance of the Rivers Waver and Wampool is essential for the efficient 
drainage of a large proportion of the Solway Plain. One dragline excavator worked through­
out the year on the Wampool on the length downstream of the main Carlisle-Wigton road 
at Micklethwaite. Dragline work on the Waver was confined to a length near Ellercar, but 
more dredging will be necessary during the next financial year. In addition, bank mowing, 
repair of revetment, stoning of slips, etc., was carried out during the year. Other dredging 
work by dragline excavators was carried out on Gamelsby Loop, Crummock Beck, Holme 
Dub, Langrigg Beck, Crookhurst Beck and Brunstock Beck for a total length of about 
14 miles.
Two small tractor-mounted diggers cleaned a total length of about 10 miles of 
smaller “main rivers” and the same machines were used when necessary for the removal 
of minor slips in small watercourses. Flail mowers were used for mowing several miles of 
banks and a limited amount of chemical spraying of weeds was done with tractor- 
mounted sprayers.
The usual routine hand maintenance, such as clearance of surface water drains, 
repair of timber and stone revetment, mowing, repair of bridges and culverts was carried 
out during the year.
(ii) SOUTHERN DIVISION.
The Southern Division consists of the Eden catchments upstream of Armathwaite, 
the Caldew upstream of Caldbeck, the Petteril upstream of Southwaite, the whole of the 
Derwent catchment and all the west coast rivers to  the south of the Derwent.
Only two dragline excavators were in use during the year. One machine completed 
gravel removal from St. John’s Beck, commenced during the previous year and then 
assisted with the construction of a gabion wall in Newlands Beck near little  Braithwaite, 
general bank repairs in that watercourse and the removal o f gravel accumulations. This 
machine also did some cleaning of Pow Beck near Braithwaite. The second excavator 
carried out extensive maintenance work on Pow Beck (St. Bees) over a length of about 
7>h miles.
Construction of gabion groynes in both banks of the River Eden upstream of 
Bolton Mill, commenced during the previous year, was completed in May
Hired tractor-shovels were used during the year to  remove shoals or gravel 
accumulation from Colby Beck, Swindale Beck, River Derwent, River Cocker and River 
Eden. Hired tractor excavators were used on Braithwaite Main Sough, Tom Rudd Beck 
and Pow Beck (Braithwaite) for general cleaning.
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The usual routine hand maintenance was carried out during the year as well as the 
removal of derelict trees where necessary.
SECTION 3 -  WORK IN INTERNAL DRAINAGE DISTRICTS ADMINISTERED BY 
THE AUTHORITY
1. WAVER AND WAMPOOL I.D.D.
No improvement schemes were carried out in this District during the year. The usual 
maintenance work on approximately 60 miles of watercourses was carried put.
2. ALLONBY BAY AND RIVER ELLEN I.D.D.
Tewfit Sough Improvement Scheme was commenced and completed during the year 
within the approved estimate at a cost of £2,056. The length of scheduled watercourses in 
the district amounts to only 3 miles and the usual maintenance on these was completed.
3. BRUNSTOCK BECK I.D.D.
Whitrigg Sough, the only scheduled watercourse in this district, was cleaned as
usual.
SECTION 4 -  FLOODS
There were no floods of significance during the year under review.
SECTION 5 -  DRAINAGE CHARGES
The Authority has not levied a drainage charge under the Land Drainage Act 1961 
and the Agriculture (Miscellaneous Provisions) Act 1968, Consideration of a general 
drainage charge and of the collection of information pre-requisite to levying such a charge 
was deferred until the autumn of 1972.
SECTION 6 -  STATUTORY SCHEMES FOR INTERNAL DRAINAGE BOARDS
Schemes under Section 4(1) (b) of the Land Drainage Act 1930 for the abolition of 
the River Marron and Upper Derwent Internal Drainage Districts were confirmed by the 
Ministry of Agriculture, Fisheries and Food with effect from 1st June 1971 and 1st July 
1971 respectively.
The Authority agreed to prepare schemes for the abolition of Brunstock Beck 
Internal Drainage District and for boundary variations of the Waver and Wampool Internal 
Drainage District and to submit these to the Minister for confirmation.
SECTION 7 -  WORK STUDY
The Management Services Unit of Cumberland County Council were commissioned 
in 1970 to produce a report on an Incentive Bonus Scheme to be applied to the 
Authority’s work, based on Work Study. The report was received in August 1971 and it 
was subsequently decided that a pilot scheme involving about 20% of the labour force 
should operate from 1st June 1972 with a view to introducing a scheme for all manual 
employees in April 1973 if the results o f the pilot scheme are satisfactory.
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PART V
FISHERIES
I. GENERAL REPORT ON SALMON, TROUT AND FRESHWATER FISHERIES
1. SALMON AND SEA TROUT.
(a) River Eden District.
Angling Season:
Salmon 15th January to 14th October.
Sea Trout 1st April to 14th October.
The total of 430 salmon taken by rod and line is a sharp drop from the figure of 
723 for last year which showed a welcome improvement over the proceeding two years,
1969 and 1968. This year’s total is two less than that recorded for.1969 and is the lowest 
on record for the River Eden. The drop in numbers encountered this year is made up 
mainly of a marked decline in the numbers of fish caught during the first'four months o f  
the season and in September.
The catches by nets and fixed engines show an increase over those for last year from
l,4 i 1 to  1,675. The increase is made up of improved catches in June and July.
The average weight of salmon taken by rod and line continues to fall as in previous 
years and this year was 11.39 lb. compared with 11.82 lb. for 1970. There has also been a 
similar drop in the average weight of fish taken by nets and fixed engines from 9.31 lb. for
1970 to  8.821b. for 1971.
Spring fish were reported moving into the Eden in the middle of December. For the 
last week or so of December and the first few days of January there was a sharp fall in the 
level of all rivers and the main rivers were fringed with ice and many of the small streams 
ice covered. These low water conditions afforded the opportunity to  observe fish and it 
was noticed that kelts had dropped back from the spawning streams into the main rivers.
A thaw at the end of the first week of January brought all rivers to flood height and 
during the next week they slowly cleared and levels fell. This fresh water did not appear 
,to bring many spring fish into the river as was hoped. However, a run of very late fish did 
come in and these fish spawned almost immediately in the Carlisle and Castleshields area 
and in the lower Caldew.
River levels continued to drop during the next week and on the opening day of the 
salmon season, 15th January, levels were on the low side. Catches were, however, better 
than expected and twenty eight fish were taken on the opening day, the majority from the 
Warwick, Wetheral and Armathwaite areas. The level of the river remained low for the 
next week and salmon catches fell off sharply. It is interesting to note that during this 
week four fish were taken at Eden Lacey, no doubt the mild weather caused fish to move 
farther than is usual. For the remainder of January the level of the river fluctuated and 
while there was sufficient water to move fish into the river upstream few fish were taken, 
catches being limited to the odd fish or two from the main holding pools.
During the first two weeks of February rivers were in the main low though there 
were several small rises in level. These did not bring any number of fish in from the 
estuary and fishing generally was poor. Low water conditions continued for almost another 
week until nearly the end of the m onth when there was an improvement inconditions and 
catches at the end of February were better, fish being grassed from the Warwick Bridge, 
Wetheral and Armathwaite stretches. The lower Eden from Crosby downstream contin­
uing to fish very poorly. Avery good fish, one of 3 8 ^  lb. was taken on the 24th February 
at Warwick Bridge. This fish was 47 inches in length and had a girth of 24 inches. Scales 
from the fish showed it had migrated to sea as a two year old smolt and it had spent 
four years at sea before returning to the river.
At the beginning of March rivers were running at about normal level. The height of 
the river remained at or slightly above normal until the middle of the m onth During this
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period fishing was better than previously but was still far from good., most fish were still 
being taken from the Warwick Bridge to Armathwaite length. In the third week of March 
although levels dropped, fishing continued to be fair, most fish coming from the Wetheral 
area. Salmon were at this time seen in the lower Eamont but none were reported caught. 
The last week of March saw rivers running high. This brought a better run of salmon into 
the river and fishing was much improved. The Carlisle area in particular showed a marked 
improvement having been fishing very poorly since the opening of the season.
In the first week of April water levels fell and salmon fishing became quiet, but 
some fish were taken from the beats above Armathwaite Weir. At this time the first sea 
trout were reported in the river below Carlisle. River levels continued to fall during the 
second week of April and salmon fishing came to a virtual standstill. River levels continued 
to fall until the end of the month when there was a slight improvement but rivers quickly 
dropped again. A few fish moved in on this fresh water but angling was very poor indeed 
due to the low water conditions.
At the beginning of May rivers were very low and this continued throughout the 
whole of the month. Salmon fishing on the Eden below Armathwaite was brought to a 
complete halt. Above Armathwaite a few fish were taken from the Eden Lacey and 
Lazonby areas.
These low water conditions continued until the second week of June. Conditions 
then improved when the Eden rose 2 feet. This fresh water brought a good run of sea trout 
in plus a small run of grilse and good catches of sea trout and herling were reported from 
the Carlisle area. River levels remained a little above normal for the second half of June 
With several small rises of fresh water. This improved salmon fishing on most stretches of 
the river. Sea trout continued to give good sport particularly in the lower parts of the river 
though sea trout were also caught as far upstream as Eden Lacey.
During the first three weeks of July levels fell to drought levels. With these conditions 
salmon fishing was brought to a halt though sea trout continued to  be taken, mostly by 
anglers fishing at night. Conditions improved during the last week of July, salmon and sea 
trout moved in from the estuary in good numbers and these fish improved sport in the 
lower Eden. Sea trout were observed moving into the lower reaches of the River Irthing 
during this period.
River levels were generally high during the first half of August. This brought the 
main runs of fish into the Eden and salmon and sea trout fishing showed great im­
provement. Net catches were also much better though netting was hampered to some 
extent by high water levels. During the second half of August levels dropped but remained 
a little above normal. While angling conditions were fairly good catches of salmon by 
anglers was rather disappointing. Sea trout did, however, provide sport in the Eden and 
lower Irthing. Levels rose again at the end of August'but angling still remained rather poor 
and catches were in the main confined to the lower stretches of the Eden. This fresh 
water at the end of August moved more fish into the lower Eamont and salmon were al­
so observed in the Lowther.
During nearly all of September river levels were low and salmon and sea trout fishing 
was rather slow because of this. A slight rise of a few inches at the end of the month 
improved conditions but fish remained dour, a few fish moved into the river from the 
Solway. Sport then was mainly confined to sea trout and herling taken from the Eden in 
Carlisle area.
There was a further rise in the level of rivers during the first two weeks of October 
and this did improve angling somewhat particularly in the Carlisle area. Rivers came down 
in flood during the third week of October, after the close of the season. This moved salmon 
into the Lowther and also over Brougham Weir into the Upper Eamont and also brought 
late running fish into the lower Eden. For the last week of the m onth levels fell but rivers 
remained fresh and salmon were observed moving in all parts o f the Eden and also in the 
Lowther and Eamont.
At the beginning of November levels fell and salmon were seen starting to spawn in 
the River Lowther. At the end of the first week rivers rose to flood height. This fresh
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water moved more salmon onto the spawning grounds. Levels then slowly dropped and 
salmon were seen spawning in larger numbers in the Lowther and also in the upper 
Eamont and in the Appleby area.
Rivers remained above normal until the end of November and by the end of the 
month salmon were well on with spawning even in the smaller tributaries.
Higher levels during the beginning of December tended to prevent observation and 
flattened some redds. It was evident that by the middle of the month that spawning was 
virtually completed apart from late fish coming into the river and these spawned in the 
main river.
(b) River Esk (Border) District.
Angling Season:
Salmon 1st February to 31st October.
Sea Trout 1st April to 30th September.
This year’s total of 102 salmon taken by rod and line is below last year’s figure of 
123. The average weight of the fish has also dropped to 9.151b. compared with 9.25 lb. 
for last year. While monthly totals for the first six months of this season are about the 
same as for last season, there is a noticeable reduction in the number of fish taken in the 
last two months. There was however an improvement in the number of fish caught in 
August.
Only three salmon were taken by draft net operating on the river. This is due to 
the fact that the net was only operated on odd occasions.
Rivers were high during the first week of January due to rain and melting snow. 
Levels then dropped and remained low for the next fortnight. Fresh water during the last 
week of January brought levels up and moved a few fish into the river from the Solway.
On the 1st February levels were only slightly above normal and fishing was very 
slow, only two fresh fish being taken though several kelts were hooked. River levels con­
tinued to  fall for the next week and fishing remained quiet, only the occasional fish being 
taken from the lower Esk. Conditions improved somewhat during the last week of 
February and although river levels fluctuated catches improved slightly.
During the first two weeks of March the levels of the rivers fell steadily and during 
the third week were well below normal. Fishing was consequently poor and very few fish 
were taken.
Conditions improved slightly during the last week of March when there was a good 
flood on the Lyne but the Esk and Liddel rose only a foot or so and fishing showed little 
overall improvement.
The level o f all rivers in the area fell during the first three weeks of April and fishing 
was very quiet indeed during this time. A few sea trout moved into the lower reaches of 
the Esk below Metal Bridge but no salmon were seen. Fresh water on the 23rd April 
coupled with high tides brought in a small run of migratory fish. One or two small salmon 
were taken and several others lost. A few sea trout were also taken mainly in the Netherby 
area. Following this rise river levels soon dropped and by the end of April rivers were well 
below normal level.
These low water conditions continued during the first two weeks of May and during 
this period a small number of salmon and sea trout were seen moving below Longtown 
but the only fish reported caught were one or two sea trout.
Fresh water in the middle of May brought another small run of migratory fish into 
the rivers but very few of these were taken by anglers. River levels then dropped and 
remained low until the end of the month. There was then a further rise in water and this 
brought a small rise in water and brought a small run of salmon into the river together 
with larger numbers of sea trout. One or two salmon were reported taken. Sea trout fishing 
picked up, night fishing especially, and some anglers were reported to  be taking 4 or 5 fish 
each night. Rivers then fell and remained low until the start of the third week of June 
when they rose to  flood level. Levels, however, dropped quickly over the next few days 
and by the end of the week were back to  normal. The fresh water brought in moderate 
numbers of salmon and sea trout. Good catches of sea trout were reported as the water
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cleared but catches of salmon were not as good as was expected. There was a farther rise 
in water at the end of June which improved conditions for a few days. While the fresh water 
lasted sea trout fishing was good but salmon remained slow to take.
The level of all rivers remained low for the first three weeks of July and fishing was 
somewhat restricted. Salmon fishing was limited in general to worming but this did 
produce some good fish. Sea trout fishing was almost entirely confined to night fishing 
and this produced some very good catches indeed.
Rain during the last week of July put rivers up and they were running fresh till the 
end of the month. However, angling was rather slow due to the fluctuating water levels. 
The fresh water did nevertheless move fish which were congregated in the lower parts of 
the Esk and large numbers of fish were reported moving at Canonbie and also in the lower 
Iiddel.
Levels continued to be above normal for the first half o f August but fluctuating 
levels again hampered fishing. The fresh water moved fish well upstream on all the rivers 
and brought fresh runs of fish into the lower Esk and allowed them to move forward. 
Levels then dropped and continued to do so for nearly the whole of the second half of 
August and fishing became very slow. Migratory fish continued to move into the Lower 
Esk but were unable to move upstream because of the low water.
There was an improvement in conditions at the end of August and the beginning of 
September. Fresh water moved fish in and upstream and sport generally was good. Rivers 
dropped towards the middle of September and remained low until the end of the month.
The rise in water levels that then occurred improved angling conditions and a fair 
number of salmon and sea trout were taken on worm and spinner.
During the'first week in October rivers remained fresh and good catches were reported, 
mainly from the Esk, the best catches coming from the Willow and Cauldron Pools. Con­
ditions for angling remained good until the last week of October when rivers slowly 
dropped. With adequate water levels fishing was excellent and salmon were reported taken 
from most of the beats on the Esk and Liddel. The last few days of the season saw a 
falling off in catches due to falling river levels and the season finished on a quieter note.
The fresh water brought good runs of late fish into the river and it Was these fish 
that provided the bulk of fish taken on the Esk and Liddel in October.
With fresh water in the rivers during October fish were able to move well upstream, 
and sea trout moved onto the spawning grounds and had started spawning by the end of 
the month.
During the first week of November river levels continued to drop but during the 
whole of November there were frequent freshets and fish were able to move onto the 
spawning grounds easily.
By the middle of November sea trout spawning was well under way and salmon had 
started spawning in many areas. Salmon spawning was at its peak at the end of November 
and early December. Floods at the beginning of December tended to flatten some redds 
but did little real damage. Apart from the very late salmon which spawned in the main 
rivers spawning activity was virtually complete by the middle of December.
(c) River Ellen District.
Angling Season:
Salmon 1st April to 31st October.
Sea Trout 3rd April to 31st October.
There was a rise of water during the third week of June which brought in the first 
run of salmon and sea trout. Levels remained at or slightly above normal until the end of 
June and small runs of sea trout were able to move into the river. During this period few 
were caught by anglers.
Throughout -the first three weeks of July the river was low, but on occasions some 
fresh water did improve conditions slightly. Sea trout during this period were coming into 
the tidal reaches but were unable to move far upstream.
During the last week of July the river rose 12 inches but soon dropped. This was 
sufficient, however, to  enable sea trout and a small number of salmon to move upstream 
but not enought to improve angling.
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There was a further rise in water at the beginning of August and th is brought 
more migratory fish into the river, and was sufficient to improve angling and a number of 
sea trout and the odd salmon were taken.
Conditions remained better for the second week of August when sea trout and 
salmon were taken from the lower half of the river.
During the next week levels were up. More fish moved into the river and when the 
water cleared the river was found to have a fair stock of fish. Anglers fishing during this 
week had better catches.
Towards the end of August the river dropped and fishing fell off. Fish were seen to 
be distributed throughout the length of the river. Conditions improved again for anglers 
at the end of August when there was a rise in water level, and catches were reported to  be 
quite good for this river. The fresh water also brought in more' fish.
Fish were well distributed throuhout the length of the river and the number of fish- 
were about average.
During the first half o f September the river was running at just about normal level 
and small numbers of migratory fish moved into the lower reaches of the river. Angling 
was however slow due to low levels and catches were limited to the odd salmon and a small 
number of sea trout.
River levels then dropped well below normal and although a few herling were 
coming into the river there was no movement of salmon or larger sea trout. These condit­
ions continued during the first week o f October.
Conditions improved in the second week of October when the level rose but this 
did not result in any improvements in sport. The river remained above normal level.for the 
second and third week, this saw an improvement in catches and far more anglers fishing. 
Salmon and sea trout were taken in better numbers and fish were seen moving over Rose- 
gill and Blennerhasset Weirs. Most of the fish were taken from between Ellen Villa and 
Oughterside and from Dearham Bridge to Rosegill Weir, These places were reported to  be 
fishing very well indeed.
During the last week of October the river level dropped slowly but was high enough 
to give sport to anglers till the close o f the season. Low water conditions prevailed at the 
beginning of November but at the end of the first week the river was in flood. Good 
water conditions continued Well into the middle of November and fish had no difficulty 
moving onto the spawning grounds. By the middle of November sea trout were spawning 
in most areas and salmon spawning was well on by the end of the month.
The number of salmon reported taken this year was 86 and continues to  reflect the 
improvement in the salmon fishing in this river that has been occurring over the past seven 
or eight years. The bulk of the season’s catch was taken during October when 50 salmon 
were taken by rod and line. Runs of sea trout into the river have also been building up in 
recent years and this year were reported to be some of the best seen.
(d) River Derwent District.
Angling Season:
Salmon 1st April to  31st October.
Sea Trout 3rd April to  31st October.
This year’s total of 748 salmon caught by rod and line is a slight increase on last 
year’s total of 725. Again this year there was a reduction in the number of salmon taken 
by nets and fixed engines from 369 last year to  271 this year.
Following the cold weather during the early part of January rivers rose with the 
thaw and heavy rain to  flood height; this brought a run o f spring fish into the Derwent 
and it appears that this run was better than seen in previous years. With the river at a good 
height these fish moved upstream and were seen moving in the river on a number of 
occasions. At the end of January another smaller run of fish moved into the lower Derwent. 
Odd spring fish continued to  be seen coming into the river during February and were re­
ported moving upriver on the fresh water.
At the beginning of March rivers were running a little above normal level but 
during the next fortnight they dropped and no fresh fish were seen entering the river.
25
The  l ast week o f  March  saw  rivers running h ig h  Levels however, soon fell and 
during the first two weeks or so of April continued to drop and rivers generally were 
well below normal level. Salmon fishing which opened on the 1st April was very poor, 
only two fish being grassed.
In the third week of April rivers rose by some 9” to 12” . A few fresh-run fish 
moved into the river on this freshet.
During the whole of May river levels were low. There were some small rises but 
these were not sufficient to make any appreciable difference to conditions. One or two 
salmon were reported taken on the river but these were fish that had been in for some 
time. While, the river was low one or two salmon were reported coming into the lower 
Derwent on the tide but these dropped back on the ebb.
Conditions improved at the end of May when there was a rise in water levels. This 
brought a few salmon and sea trout into the Derwent but the numbers of fish seen moving 
were very small indeed. Angling was slow and there were only reports of odd salmon being 
taken.
At the beginning of June levels were just about at normal level but over the next 
week dropped. Small numbers of sea trout were observed moving into the river but salmon 
were unable to move in and were seen dropping back with the tide.
Levels rose in the middle of June and this brought larger runs of sea trout and 
salmon into the river. The fresh water improved angling and salmon were taken from the 
Derwent upstream to Cockermouth. Sea trout and the odd salmon were reported to have 
moved into the Cocker. Salmon were also observed moving into the Greta.
While the river remained at a good height for fishing for the next week fewer fish 
were taken than expected. The stretch from Dunthwaite to Ouse Bridge producing the 
best catches. Fishing in the River Greta also produced a fair number. Sea trout also gave 
some sport in the lower Derwent.
During the first week of July rivers were still running fresh but catches were poor, 
just odd salmon and sea trout were grassed. Few fish were seen in the tidal water or 
entering the river. In the second week of July river levels dropped quickly. A few sea 
trout moved into the Derwent but salmon were dropping back with the tide. Fishing was 
rather poor and though a few sea trout were taken from the lower Derwent, salmon 
grassed were in the main taken from the Dunthwaite to Ouse Bridge stretch and from 
Bassenthwaite Lake.
During nearly all the second half of July rivers were low and only rose towards the 
end of the month. While the rivers were low there was little activity amongst the fishermen 
and few fish came into the river. When water levels rose however, fishing improved and 
fish were taken from most beats on the Derwent and from the lower reaches of the 
Cocker.
In the first week of August rivers were at a good level for fishing but catches of 
salmon and sea trout were not up to expectation. The majority of the fish that were 
grassed came from the lower Derwent. With river levels up, fish moved into the Derwent 
and made their way further upstream. Reasonable water levels prevailed for the next week 
but fishing continued to be slow. With good water conditions fish moved well upstream 
and by the middle of August salmon were observed not only in the Greta but also in the 
Glenderamackin. Large numbers of salmon were seen moving in Bassenthwaite Lake.
The Derwent rose to flood height on the 15th but soon dropped to nearly normal 
level. While the water was high fishing was a lot better, fish being taken mainly in the 
Keswick and Portinscale areas. While fishing fell off as the water level dropped the middle 
reaches of the Derwent had better success.
River levels continued to fall for the next week and catches generally were poor, 
but migratory fish were still seen entering the Derwent. River levels rose again at the end 
of August and with more fish moving in, sport was fair; most fish being taken from the 
middle reaches of the Derwent, the Greta and the lower Cocker.
During most of September rivers were at or slightly above normal level with some 
small rises of fresh water. Sport was moderate but not outstanding. By the last week of
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September rivers were low, and very few fish were caught. The rivers rose at the end of 
the m onth but while conditions were good, sport was poor, apart from herling taken in 
the Workington area.
During the first week of October rivers remained fresh and allowed fish to  move but 
sport was still very slow. River levels rose further, however, during the second week and 
catches were much improved.
During the third week of October rivers rose still further. Fewer anglers were seen to 
be fishing than was expected and catches were small. This high water moved good runs of 
fish into the Marron and the Cocker. During the last week, o f October river levels dropped, 
surprisingly sport improved markedly but catches were in the main limited to the middle 
reaches of the Derwent and to the Greta.
Levels continued to  fall during the first week of November but rose to flood levels 
at the end of the week and remained fresh throughout most of the month.
Salmon and sea trout started spawning in the middle of November and spawning 
was well under way by the end of the month. Spawning was virtually finished by the 
middle of December apart from the few late fish which continued Spawning until the end 
of the year.
(e) South West Cumberland District.
Angling Season:
Salmon 1st April to  31st October.
Sea Trout 3rd April to 31st October.
At the beginning of March rivers were running at a moderate level and these con­
ditions persisted for the first two weeks. Levels rose in the middle of the m onth and 
remained high for the next week and then fell back to  normal level. There was a slight 
rise at the beginning of April but levels remained low until the third week when they rose 
but then soon dropped and were low by the end of the month.
Rivers were low throughout the whole of May and by the end of the m onth were at 
a very low level indeed. Rivers, with the exception of the Ehen, rose at the end of the 
month but soon ran off and fell to  well below normal. This fresh water moved the few 
migratory fish that were seen moving in the estuaries, during the second half o f May, into 
the rivers.
Rivers were low during the second week, in June but a few more sea trout, moved 
into most of the rivers in the-area, and with more fish in, more anglers were out on the 
rivers.
During the third week of June rivers were above normal level for most of the week 
and more fish moved into the rivers. Catches were poor and limited to  odd salmon and a 
few sea trout. River levels rose sharply at the beginning of the last week of June but soon 
dropped again. More sea trout came in on this fresh water but only very small numbers of 
salmon. The lift in water improved the angling conditions and catches were fairly good, 
particularly on the Irt, which seemed to have the largest stock of fish.
Rivers were low for the first three weeks of July and though smaller numbers of sea 
trout continued to  come in and provide sport to anglers the numbers of salmon in the 
rivers was very small. Though salmon were seen moving in the river estuaries, rain at the 
start o f the last week of June put levels up and improved angling and more salmon were 
seen moving into lower reaches.
River levels remained at or slightly above normal for the first two weeks of August. 
With these conditions fish moved into all the rivers and angling generally was improved.
Levels then rose for a few days. This added fresh water brought very good runs of 
fish, especially salmon, into the rivers and catches were good. For the remainder of the 
m onth levels dropped. All the rivers were found to have good numbers o f salmon and sea 
trout in them. Water levels rose at the beginning of September, this brought an improve­
ment in conditions for angling and also moved fish into the rivers.
Rivers then fell and were low until the end of September, and Sport was poor. The 
fresh water at the end of the m onth moved salmon, sea trout and herling in from the 
estuaries. Levels dropped slowly during the first week o f October and although conditions
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were good few anglers were seen fishing. Rivers rose to flood level at the start of the 
second week and remained well up for the whole week, but few anglers were out and few 
fish were grassed. Similar conditions prevailed during the third week of October. It was 
noticeable that while there was good conditions for fish moving, few fish in actual fact 
moved into the rivers during the middle part of October.
For the last week or so of October river levels fell but remained above normal. 
During the week there were very good runs of salmon and sea trout moving into the river; 
particularly the River Ehen which is reported to have had the best run of fish for several 
years.
The season closed on a pleasing note with salmon and sea trout being taken in fair 
numbers and fish moving well, many fish being reported to have been hooked but lost.
After the end of October river levels in general continued to be above normal and 
fish were able to move onto the spawning grounds. Sea trout commenced spawning 
during the early part of November and were followed soon afterwards by salmon.
Spawning was pretty well finished by the end of November, apart from some late 
fish which continued to spawn until mid December.
RETURNS OF SALMON CAUGHT IN DIFFERENT RIVERS IN SOUTH WEST 
CUMBERLAND: 1969 1970 1971
2. BROWN TROUT.
Brown trout fishing was, in general, slightly above average this year. Anglers remarked 
on the very good trout taken from the River Eden during the season and although the fish 
were perhaps not as numerous as usual the average size was much above that of recent years. 
Some good trout were also taken from the main Derwent, at the beginning of the season 
fish to 1 lb. being quite common. The lakes continued to give sport to many anglers, in 
particular Ullswater, Derwentwater and Bassenthwaite, and some excellent fish from these 
lakes were reported to 4 and 5 lb. in weight. Local anglers fishing Ennerdale Lake caught 
some fine fish to 6 lb. but these were limited in their distribution and required local 
knowledge of where and when to fish.
3. FRESHWATER FISH.
At present there is no licence for freshwater fish. Some of the rivers in the Author­
ity’s Area hold a very large head of coarse fish, especially Chub and Dace. The lakes also 
hold coarse fish, including pike and perch.
Since the opening of the M6 freshwater anglers in greater numbers have visited the 
Authority’s Area and it is not uncommon to see several loads of anglers from the Midlands 
arriving on the River Eden at 6 o’clock on Saturday and Sunday mornings. 
4. FISH DISEASE.
     Ulcerat ed Dermal Necrosis (U.D.N.) has been affecting fish in all the rivers in the 
area again this year. As in past years the disease has been most noticeable during the time 
when water temperatures are low. In the autumn it was encouraging to find that most 
of the infected fish spawned before succumbing to the disease and the exhaustion of 
spawning.
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5. FISH HATCHERY.
The salmon and sea trout brought back to the hatchery were again this year treated 
with malachite green to control the growth of fungus associated with U.D.N. This treat­
ment kept mortalities amongst adult fish down to a minimum.
(i) Salmon.
The following numbers of salmon were obtained for stripping.
Thirty hen fish and 21 cock fish from the River Lowther, 10 hen fish and 6 cock 
fish from the Border Esk and 22 hen fish and 15 cock fish from the River Derwent 
system. An estimated total of 400,000 ova were obtained from these fish.
One hundred and fifty thousand eyed salmon ova were purchased on behalf of the 
Eden and District Fisheries Association for restocking within the River Eden system. 
These ova were incubated at Holmwrangle. Fifty thousand eyed salmon ova were also 
purchased by Egremont Estate for stocking within the River Derwent system. These ova 
were incubated at the Cockermouth Angling Association hatchery and were distributed 
in a salmon nursery stream in the Derwent system set up by the Authority.
(ii) Sea Trout.
Two hundred and thirty one hen fish and 176 cock fish were obtained from 
tributaries of the Border Esk and Liddel. The average weight of these fish was 2lA lb., 
slightly higher than in the previous years. It is estimated that 375,000 ova were obtained 
from these fish.
During incubation and hatching of the ova problems were encountered again this 
year with silt in the water supply. As a result of this mortalities amongst the ova were 
higher this year than usual. One hundred thousand sea trout were unfortunately lost 
due to frogs blocking a tap supplying water to the hatchery troughs.
The following is a summary of the planting of fry undertaken and intended from the 
hatchery since 1960.
SALMON Up to 1971 1972
River Eden District (000’s) (000’s)
Tributaries of River Eden ........................................  5,527
Melmerby Beck .....................  ...................... 100
Hazelrigg Beck ................................................ . 100
Raven Beck ..................................................  150*
River Esk (Border) District
29
S L  
. 
 
River Esk and tributaries
Byre Burn ............
River Liddel and tributaries 
River Lyne and tributaries 
River Ellen District
River Ellen and tributaries 
Lowthwaite Beck 
River Derwent District
River Derwent and Tributarii 
Trout Beck 
River Cocker and tributaries 
Whinlatter Beck ... 
River Marron and tributaries 
South West Cumberland District 
River Irt and tributaries 
Scalderskew Beck 
River Ehen and tributaries 
Smithy Beck 
River Calder and tributaries 
Prior Scales Beck ...
River Esk and tributaries
Whis Beck .............
River Annas and tributaries 
River Mite and tributaries
Hatchery for feeding .............
Sunnygill Mill Race for Smolts 
Harrington Reservoir for Smolts
* These fry are from ova purchased by the Eden and District Fishery Association for the Eden. 
**These fry are from ova purchased by Egremont Estates for the Derwent.
SEA TROUT
River Esk (Border) District
River Esk and tributaries 
Glengort Burn 
Meggort Water 
Branchcleugh 
Arkleton Burn 
River liddel and tributaries 
Stenneis Burn 
—  River Lyn'e and tributaries 
River Eden District
River Eden and tributaries 
River Irthing and tributaries
River Wampool .............
River Waver .............
River Ellen District
River Ellen tributaries ... 
Bothel Beck 
River Derwent District
River Derwent and tributarh 
River Cocker and tributaries 
River Marron and tributaries 
South West Cumberland District 
River Ehen and tributaries 
River Calder and tributaries 
Prior Scales Beck ... 
River Irt and tributaries 
Scalderskew Beck 
River Annas and tributaries 
River Mite and tributaries 
River Esk and tributaries 
Whis Beck ...
Hatchery for feeding .............
Assistance was given to the Keswick, Cockermouth and Egremont Angling Associa­
tions, who operate their own hatcheries, in the catching of fish for stripping and in the 
distribution of fry.
Following the consideration of alternative sites to  Holmwrangle it was finally 
decided that the Hatchery at Holmwrangle should be modernised and extended and 
plans for this have, been put in hand. It is hoped that the necessary rebuilding and re­
organisation will be completed during the coming financial year.
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6. FISHERIES PROTECTION.
The following full time staff were employed during the year:—
Fishery Officer 
Deputy Fishery Officer 
Biologist
2 Inspectors
2 Head Bailiffs 
12 Water Bailiffs
3 Student Water Bailiffs (part time).
During conditions of low water poaching on some rivers continued to give the 
bailiffs a great amount of extra work. The Authority wishes to record its appreciation of 
the services given by the Chief Constable and Officers of the Cumbria Constabulary and 
by the Honorary Bailiffs.
The number of offences dealt with during the year was:—
7. LICENCE DUTIES.
The Authority’s application to the Minister of Agriculture, Fisheries & Food for an 
Order under Section 65 of the Salmon and Freshwater Fisheries Act 1923, for the purpose 
of enabling the introduction of licence duties for fishing with rod and line for coarse 
fish (referred to in the previous Report) had not been determined at the end of the year.
II. ESTIMATED NUMBER AND GROSS WEIGHT OF SALMON CAUGHT 
DURING THE SEASON
No. Weight lb.
1,994 17,476
1,567 13,695
3,817 
1,165 
490 
675
III. LICENCES ISSUED
Salmon 
No. Issued
Whole Area
(a) Rod and line .....................  S. 981
(b) Nets
HaafNets .....................  S. 163
Rirt Area
Rod and line .....................  S. 788 4.00
River Esk (Border District
(a) General Licenses ...
(b) Draft Net ............
(c) Rod and Line
(a) With Nets and Fixed Engines
(b) With Rod and line ............
Total number of salmon licences issued
Number of returns received ............
Returns showing fish taken ............
“Nil” Returns ............ ............
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IV. APPROXIMATE NUMBER OF MEN ENGAGED IN COMMERCIAL SALMON 
AND TROUT FISHING
Nets Licence Holders Endorsees
HaafNets .....................  163 —
Draft Nets. ..................... .................. 3 7
Hang Nets ..................... .................. 2 4
Fixed Engines..................... .................. 3 10
V. NUMBER OF PROSECUTIONS INSTITUTED DURING THE FINANCIAL YEAR 
WITH NATURE OF OFFENCE AND RESULT OF ACTION
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River Ellen District
1 Aiding & abetting attempting to take
fish by an illegal method 25.00 — —
3 Obstructing a bailiff 10.00 3.00 2 Not Guilty 
7 Refusing to state name and address 23.00 — —
1 Discharging stones — — 1 Not Guilty
4 Aiding & Abetting a person in possession
of an illegal instrument 35.00 14.00 —
6 In possession of an illegal instrument 65.00 13.00 —
4 Stoning a pool 35.00 10.00 —
4 Aiding & abetting a person using an
illegal instrument 60.00 5.00 —
V. ASSESSED FISHERIES
(a) Total Annual Value £611.50
(b) Rate in the £ imposed Nil
VI. FISHERIES RESEARCH
(a) Eden Survey.
In the first 6 months of 1971 regular bottom  faunal samples were taken from 
Langwathby and Temple Sowerby on the River Eden and from Udford on the River 
Eamont to complement water quality data being compiled because of the Haweswater 
enlargement proposal involving possible transference of Eden water to  Haweswater. 
As much information as possible on the Eden water quality was required to assist Man­
chester Corporation in commenting on the likely condition of Eden water in storage. As 
well as qualitative data on the fauna of the gravel bottoms, obtained using a 0.1 sq. m. 
Surber sampler, samples of the riverine plankton were also taken. The latter showed low 
alga concentrations, with large proportion o f  benthic algae present. The truly planktonic 
algae were more numerous at the River Eamont site and were presumably washed out 
largely from Ullswater.
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The water fished by the Brampton Anglers Association on the Irthing and Gelt was 
the subject of a major electric fishing survey in September and October when the whole of 
measured stop netted stretches at seven locations were fished out. Information was obtained 
on the number and species of the fish present and in the case of trout and salmon, their 
age, condition, growth rate, parasites, and gut contents. The most noteworthy findings 
were the relatively low numbers of 0+ and 1 + trout taken, and the encouragingly high num­
bers o f salmon parr, with 0+ salmon outnumbering trout of the same age at all locations. 
The likelihood that recruitment into the main river trout stock was being delayed by 
failure of young fish to  move out of the small tributary streams in which they were 
spawned but remain as a resident slower growing population was put forward and is to be 
investigated by electro "fishing investigations of these streams. The status of the trout 
fishing in terms of takeable fish per unit length of river and rate of trout growth was 
found to compare favourably with similar surveys in the literature, but it was felt that 
there was available space and food for improvement o f the stock.
Our restocking advice was accepted, and a controlled stocking with tagged takeable 
brown trout is to be carried out. This may be supplemented by introduction of small fish, 
if present, from the tributary stream survey.
(c) Other Investigations.
Biological surveys of two small lakes in the area were undertaken during the period 
to advise on their improvement for trout fisheries.
A limited amount of bacteriological work was done on water samples submitted to 
the Department from a number of sources, including some study of a manganese bac­
terium forming fouling growths in a pipeline.
A number of fish motalities were investigated, including the death of eels in eel 
traps in Loweswater. A thorough investigation showed this mortality to be due most 
probably to deoxygenated conditions in the hypolimnion of the lake at that time.
(d) Research in Progress.
A major project in progress involves the nursery becks where the hatchery reared 
salmon are put out. as fed fry. The Department has about a dozen such mountain 
streams in the River Esk catchment, the Eden catchment, the Lake District and S.W. & a .£  ft '
Cumberland devoted to salmon rearing. Removal of resident trout is undertaken by elec-___
trie fishing and pre-existing or artificial waterfalls used as downstream barriers protecting 
the nursery stretch from ingress of trout. ___
The Department are anxious to get as much information aspossiWeon the success 
of these salmon stockings, in terms of survival aryLgrowthjif^almon, time of migrating 
from the streams, etc., and are also investigating^asuaMSctors affecting the salmon prod­
uction of nursery streams. To this end efforts are~bdng concentrated on six streams, and 
will be assisted in the coming year by the Biology Departments of local schools who will 
undertake periodic surveys of the salmon populations of the streams using electric fishing 
methods under supervision. In addition data will be got also on the invertebrate bottom 
fauna and downstream invertebrate drift in the streams and link these results with 
stomach content and growth information. With a selection of streams over different 
geological strata, with different water chemistry, and different bankside vegetation 
(coniferous forest or open fell) it is hoped to come up next year with some useful 
comparative data that will assist in the selection of such streams in the future.
(e) Scale Readings.
Investigations into the composition of salmon runs in various rivers were continued 
and the following is a short account of the results obtained.
(i) River Eden.
As in previous years the majority of scales returned by anglers of salmon taken______— %  ■
were from spring run fish. As a result of this it was only possible to study the composition «
of the spring run in detail. ^
This year there was an increase in the percentage^aHarge^spring fish to 65.2% 
compared with 59.6% for 1969. There was a cop^spGnaing decrease in the percentage of 
small spring fish from 40.2% for 1969 to 34$r’for the 1970 season.
The average weight of the small spring fish class was 8.37 lb., a slight decrease from 
last year’s figure of 8.9 lb. for 1969 to 15.56 lb. for this year.
With the' continued co-operation of the netting interests on the River Eden it was 
again possible to study the composition of the summer running fish. This was found to be 
composed of 84.9% grilse and 15.1% were two year summer fish. Last year’s figures were 
76.4% grilse and 23.6% two year fish. The average weights of the two classes were 6.44 lb. 
and 13.71 lb., a decrease from the weights of 7.08 lb. and 13.97 lb. respectively found for 
last year’s fish.
(ii) River Derwent.
Sclaes were obtained of fish caught by anglers and also from the Coop operated by 
Egremont Estates. Comparison of the summer running fish from these two sources shows 
very close agreement, .86.1% and 79.6% for grilse and 13.9% and 16.3% for two year fish, 
the Coop also showed a return of 41% of 3 year summer fish.
The average weights from rod caught fish was 6.37 lb. for grilse and 11.93 lb. for 
small summer fish compared with figures of 6.62 lb. and 9.75 lb. respectively for the 
Coop sample.
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(iii) Border Esk.
Again this year insufficient numbers of scales were sent in by anglers for any study 
to be carried out.
The Authority wishes to thank all the anglers who co-operated in this work by 
sending scales from salmon taken on the Rivers Eden, Derwent and Border Esk. The-. 
Authority also wishes to record its thanks to the owners of the netting interests on the 
lower Eden and to Egremont Estates in enabling scales to  be taken from the Eden and 
Derwent.
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Appendix 1 
RETURNS OF SALMON CAUGHT
(a) River Eden District
(i) Rod and Line SALMON
(a) River Eden District
SALMON
(ii) Nets and Fixed Engines (Exclusive of Haaf Nets up to and including 1955)
Returns of Salmon Caught — Continued
Returns'of Salmon Caught — Continued
(b) River Esk (Border) District (to Scottish Border only)
(i) Rod and Line SALMON
(b) River Esk (Border) District (to Scottish Border only)
(ii) Nets and Fixed Engines SALMON
Returns of Salmon Caught — Continued
(c) River Derwent District 
(i) Rod and Line
Returns of Salmon Caught — Continued 
SALMON
(d) South West Cumberland District
(i) Rod and Line SALMON
Returns of Salmon Caught—Continued
Diagram Showing: —
Running five year average of combined Salmon catches for each district.
A. River Eden District (Rods, nets and fixed engines).
B. River Derwent District (Rods, nets and fixed engines).
C. South West Cumberland (Rods and fixed engines).
D. Border Esk (Rods only).
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PART VI
(1) During the year, Volume 1 of the ‘Report of a River Pollution Survey of 
England and Wales 1970’ was published by the Department of the Environment. It 
classifies the lengths of river for England and Wales as a whole and for each river author­
ity area and gives information on lengths of river which could be used for further public 
water supplies in the future. On a national basis, the Report shows that 76.2% of the 
lengths of rivers are free from pollution, and the following extract is relevant to the 
Cumberland River Authority Area: —
PREVENTION OF POLLUTION
SECTION 1. QUALITY OF WATER
Table 35. Miles by Chemical Classification
Hydrometric Area 74 (Part)
This part of Hydrometric Area 74 covers the coastal area extending south from 
Workington to the boundary with Lancashire River Authority. There are nine river basins 
included in the survey and the principal rivers are the Ehen, the Irt and the Esk. There 
are 151 river miles in the area of which 141 miles are non-tidal and 10 miles are tidal. 
There are 136 miles (90 per cent) in Class 1, 7 miles in Class 2 and 8 miles in Class 3. 
The polluted sections are near Whitehaven, mainly on the Keekle.
Hydrometric Area 75
This area on the Solway Firth covers the basins of the Derwent, Ellen, Waver and 
Wampool. There are 348 miles of river, of which 330 miles are non-tidal and 18 miles 
are tidal. Of the total length, 308 miles (89 per cent) are Class 1, 28 miles are Class 2,7 
miles are Class 3 and 5 miles are Class 4. The polluted stretches of river are confined to the 
coastal district, mainly on the lower reaches of the Ellen.
Hydrometric Area 76
This area covers the greater part of the area administered by the Cumberland River 
Authority and the basin of the River Eden. The principal rivers are the Eden4 the Caldew, 
the Petteril, the Irthing and the Eamont. In all there are 591 river miles, of which 587 miles 
are non-tidal and 4 miles are tidal. According to the chemical classification, there are 568 
miles (96 per cent) of Class 1, 13 miles of Class 2 and 10 miles of Class 3 in the area. 
There is significant pollution of the River Leith south of Penrith and isolated occurrences of 
pollution in the Carlisle area.
Hydrometric Area 77 (Part)
The greater part of Hydrometric Area 77 lies in Scotland and is administered by the 
Solway River Purification Board. The principal rivers are the Esk and the Liddel Water 
(both of which rise in Scotland and flow across the border) and the Lyne. The rivers dis-
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charge to  the Solway Firth. The survey records 133 miles of river within the area of the 
Cumberland River Authority; 130 miles are non-tidal and 3 miles tidal. All the rivers are 
Class 1”.
The quality criteria adopted for the purpose of the survey are as follows: —
Class 1
Rivers unpolluted and recovered from pollution
(a) All lengths of rivers whatever their composition, which are known to have 
received no significant polluting discharges.
(b) All rivers which, though receiving some pollution, have a B.O.D. less than
3 mg/1, are well oxygenated and are known to have received no significant 
discharges of toxic materials or o f suspended matter which affect the con­
dition o f the river bed.
(c) All rivers which are generally indistinguishable biologically from those in the 
area known to be quite unpolluted, even though B.O.D. may be somewhat 
greater than 3 mg/1.
Class 2
Rivers of doubtful quality and needing improvement
(a) Rivers not in Class 1 on B.O.D. grounds and which have a substantially re­
duced oxygen content at normal dry summer flows or at any other regular 
times.
(b) Rivers, irrespective of B.O.D. which are known to have received significant 
toxic discharges which cannot be proved either to affect fish or to  have been 
removed by natural processes.
(c) Rivers which have received turbid discharges which have had an appreciable 
effect on the composition of the water or character o f the bed but have had 
no great effect on the biology of the water.
(d) Rivers which have been the subject of complaints which are not regarded as 
frivolous but which have mot been sustained.
Class 3
Rivers of poor quality requiring improvement as a m atter of urgency
(a) Rivers not in Gass 4 on B.O.D. grounds and which have a dissolved oxygen 
saturation, for considerable periods, below 50 per cent.
(b) Rivers containing substances which are suspected of being actively toxic at 
times.
(c) Rivers which have been changed in character by discharge of solids in suspen­
sion but which do not justify being placed in Class 4.
(d) Rivers which have been the subject of serious complaint accepted as well- 
founded.
Gass 4
Grossly polluted rivers
(a) All rivers having a B.O.D. of 12 mg/1 or more under average conditions.
(b) All rivers known to be incapable of supporting fish life.
(c) All rivers which are completely deoxygenated at any time, apart from times 
of exceptional drought.
(d) All rivers which are the source of offensive smells.
(e) All rivers which have an offensive appearance, neglecting for these purposes 
any rivers which would be included in this class solely because of the presence 
of detergent foam.”
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The generally satisfactory appearance o f the rivers in the area was maintained during 
the year under review, but some streams have suffered pollution largely on a temporary 
basis and often as the result of discharges which contained oil.
(2) Routine sampling of the major rivers and their tributaries has continued to be 
carried out at approximately three-monthly intervals. The number of stations has been 
increased from 31 in 1970 to 45 in the current year. This is mainly due to the inclusion in 
the programme of the Rivers Irthing, Lyne and Border Esk. Details of the sampling points 
together with maximum, minimum and mean results of analyses are included in the 
Appendix pages 66-70.
SECTION 2. STANDARDS APPLIED TO EFFLUENTS
The following chemical standards are used by the Authority in assessing the quality 
of effluents discharged to non-tidal waters, but it is emphasised that variations may be 
introduced in the light of local circumstances including cases where dilution is shown to 
be critical.
1. Sewage Effluents
(a) Works providing full primary and secondary treatment.
(i) Solids in suspension, dried at 105°C, shall not exceed 30 parts per million 
(milligrams per litre).
. (ii) Biochemical oxygen demand, 5 days at 20°C, shall not exceed 20 parts per 
million (millgrams per litre).
(b) Stormwater tanks at sewage works.
Solids in suspension, dried at 105°C, shall not exceed 100 parts per million 
(milligrams per litre).
Additionally it is usual to require that a specific volume of sewage (often 
expressed as a multiple of the dry weather flow) shall pass for full treat­
ment prior to any discharge being made.
(c) Septic tank and filter installations.
(i) Solids in suspension, dried at 105°C, shall not exceed 60 parts per million 
(milligrams per litre).
(ii) Biochemical oxygen demand, 5 days at 20°C, shall not exceed 40 parts per 
million (milligrams per litre).
2. Trade Effluents
Effluent quality is assessed in the light of local circumstances and in con-, 
sideration of the manufacturing process involved. It is usual to limit some or all of 
the following:
pH value (usually within the 5 to 9 range) temperature, solids in suspension, 
permanganate value (4 hours), biochemical oxygen demand and toxic sub­
stances. Where appropriate it is also required that oil or grease shall not be 
present.
SECTION 3. SAMPLES AND ANALYSES OF EFFLUENTS
The following table gives particulars of the number of effluent samples analysed 
and the classification in accordance with the standards quoted in Section 2 together with 
comparative number for the previous two years.
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The samples not classified include those taken at intermediate stages of treatment 
in order to provide information in connection with treatment efficiency, and also those 
analysed on behalf of local authorities.
In addition, 1,137 samples of river water were analysed together with 75 samples of a 
miscellaneous nature giving a total of 1,953 during the year compared with 1,000 and 609 
in 1970-71 and 1969-70 respectively. The number of river water samples analysed in­
cluded for a special study of the Rivers Eden and Eamont at 8-day intervals over some 6 
months for the purpose of determining the suitability of Eden water at given flow rates for 
possible augmentation of existing potable water supply sources.
SECTION 4. SEWAGE AND TRADE EFFLUENTS
Nineteen applications for consent for new outlets and new discharges under Section
7 of the Rivers (Prevention of Pollution) Act, 1951, were received and have been dealt 
with as follows:—
There are 90 sewage treatment works operated by 14 local authorities in the Auth­
ority’s area and these deal with dry weather flows of some 1 Vh million gallons per day 
from a population of about 191,000. In addition, 30 industrial premises give rise to the 
discharge of 8,407 million gallons per day of which 81.6 million gallons consist of cooling 
water.
Silloth Sewerage and Sewage Disposal
The sewage from this township is discharged untreated to controlled tidal waters of the 
Solway Firth. Three applications for planning permission for substantial developments were 
made to the local Planning Authority and in accordance with normal procedures the River 
Authority was asked for its views on these. Because of the fact that the developments, if 
permitted, would give rise to a substantial increase in the volume of untreated sewage being 
discharged representations were made by the River Authority that Planning permission 
should not be granted until the Local Council had an adequate sewage treatment system 
in operation. Planning was subsequently refused as a result of these representations. The 
Local Council has instructed Consulting Engineers to prepare a Scheme of Sewerage and 
Sewage Disposal for Silloth.
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SECTION 5. REMEDIAL ACTION
The following list gives brief particulars of the position at the end of the review 
period on the more important schemes of sewerage and sewage treatment in the Author­
ity’s area:-
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Legal Action Taken
During the year three prosecutions were instituted for offences under Section 2(1) 
of the Rivers (Prevention of Pollution) Act, 1951.
In one case, Wildriggs Bone and Chemical Company Limited, Wildriggs, Penrith, 
were fined £30 and ordered to pay an Advocate’s Fee of £2 in respect of a discharge of 
slaughter house waste to Myers Beck, a small tributary of the River Eamont.
In the second case, Mr. I. McCrone, farmer, of High Head Castle Farm, Ivegill, was 
fined £20 and ordered to pay an Advocate’s Fee of £2 in respect of a discharge of 
polluting matter to the River Ive.
In the third case, Mr. J. J. Dent, farmer, of Catterlen Hall Farm, Penrith, was fined 
£20 and ordered to pay Advocate’s Fee of £2 in respect of a discharge of polluting matter 
to the river Petteril.
SECTION 6. STATISTICS RELATING TO POLLUTION CONTROL
TABLE 1. DISCHARGES INTO STREAMS REQUIRING CONSENT UNDER 
SECTION 7 OF THE 1951 ACT.
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TABLE 4. DISCHARGES TO UNDERGROUND STRATA REQUIRING 
CONSENT UNDER SECTION 72 OF THE 1963 ACT
No consents were granted or refused during the year.
SECTION 7. RESEARCH
No research has been undertaken during the past 12 months.
50
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RESULTS OF CHEMICAL ANALYSIS OF RIVER WATERS -  APRIL, 1971 to  MARCH 1972
Chemical Results in mg/1





PART V II
The Authority does not own or manage any reservoir or lake and has not provided 
any recreational facilities on inland waters. The lakes and other inland waters provide the 
means for all forms of water-based recreation to be enjoyed by many thousands of people 
from all over the country. The pressures on this water space are increasing now that the 
M.6 Motorway through Cumberland and Westmorland has been completed.
OTHER G ENERAL INFORM ATION
SECTION 1-RECREATIONAL FACILITIES
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INFORMATION ABOUT EXPENDITURE AND INCOME
PART V III
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IPART VIII: INFORMATION 
Statement of Income and Expenditure on Loan and
TABLE
WATER
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ABOUT EXPENDITURE AND INCOME
Revenue Accounts — Year ended 31st March, 1972
1
RESOURCES
61
TABLE
Statement of Income and Expenditure on
62
1 — Continued
-to an' an d‘ Reven u e -AceoT^ nta -■ Continued
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PART VIII: INFORMATION ABOUT EXPENDITURE 
Statement of Income and Expenditure on Loan and
TABLE
64
AND INCOME (OTHER THAN FOR WATER RESOURCES) 
Revenue Accounts — Year ended 31st March, 1972 
2
65
TABLE
Statement of Income and Expenditure on
66
2 — Continued
Loan and Revenue Accounts — Continued
TABLE
Statement of Income and Expenditure on
68
2 — Continued
Loan and Revenue Accounts — Continued
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TABLE
Statement of Income and Expenditure on
70
2 — Continued
Loan and Revenue Accounts — Continued
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TABLE
Statement of Income and Expenditure on
72
2 — Continued
Loan and Revenue Accounts — Continued
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TABLE
Statement of Income and Expenditure on
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2 — Continued
Loan and Revenue Accounts — Continued
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TABLE
Statement of Income and Expenditure on
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2 — Continued
Loan and Revenue Accounts — Continued
77
TABLE
Statement of Income and Expenditure on
78
2 — Continued
Loan and Revenue Accounts — Continued
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TABLE
Statement of Income and Expenditure on
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Loan and Revenue Accounts — Continued
2 — Continued
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Table 4
Particulars of Transactions during the year in respect of Capital Works 
(Other than for Water Resources)
Particulars of Transactions during the year in respect of Capital Works Continued 
(Other than for Water Resources)
TABLE 4 -  Continued
Precept on (a) Councils of Counties and County Boroughs and
(b) Internal Drainage Boards
Table 5
Income from Drainage Charges 
NONE

C u m b e r l a n d  r i v e r  a u t h o r i t y
NET EXPENDITURE AND PRECEPTS
Ferguson Bros. (.Printers.) L td.. Keswick L ith .
